samples. The estimate from Equation S3 was used for the Mayo-Lewis plot in the Results and Discussion section because it uses one independent peak from each pendant chain. 
Electronic Supplementary Material (ESI) for Polymer Chemistry. This journal is © The Royal Society of Chemistry 2014 Figure S1 . 1 H-NMR spectrum in CDCl 3 for a low-conversion (1.3 %) copolymer in which inadvertent anionic polymerization of BCA monomer was successfully suppressed during FRP and the copolymer isolation procedure. The copolymer was produced from f BCA =0.72 in bulk at 50 °C at 50 Hz with 1 v% DCAA and 5 mmol·L -1 DMPA. Sample precipitation performed in MeOH containing 5 v% MAA at room temperature. Table S1 . Summary of three independent copolymer composition estimations made per lowconversion BCA/MMA copolymer generated at various temperatures by PLP. Figure S2 and do not demonstrate any significant dependence on DCAA content. This conclusion is supported by the results in Table S4 . Although FRP polymer was recovered from f BCA =0.93 PLP experiments and 1 H-NMR analysis confirmed the incorporation of some MMA units, the amount and sensitivity of contaminant PBCA production is overwhelming and prevents accurate k p,cop estimation even from an array of different operating conditions. Figure S3 illustrates the difficulties in obtaining PLP structure from high f BCA samples where the sample pulsed at 20 Hz was divided into two. One half was treated with a volume of precipitation solution (denoted by *) twice that of the other. When the amount of MeOH solution is doubled at -10 °C the high MW contaminant PBCA peak becomes more prominent and the low MW PLP structure is lost (remains in solution). The inflection point locations are provided in DMPA pulsed from f BCA =0.93 at 50 °C. All samples were precipitated in MeOH containing 5 v% MAA at -10 °C. * indicates that twice the volume of precipitation solution was used to treat the sample. Table S3 . Inflection points corresponding to 1 st Derivative plots in Figure S2 for f BCA =0.93 pulsed at 50 °C with 1 v% DCAA and 5 mmol·L -1 . Samples were precipitated in MeOH containing 5 v% MAA at -10 °C. * indicates that twice the volume of precipitation solution was used to treat the sample. Figure S4 , MWDs without PLP features are obtained even when the PLP experiment is performed at 75 °C and 10 Hz (although in this case a degraded PLP distribution is apparent). At 50 °C there is only a high MW population and oligomers which is consistent with depolymerization-repolymerization behaviour. Figure S4 . MWDs for BCA homopolymerization at 50 °C (solid line) and 75 °C (dashed line) 1 v% DCAA and 5 mmol·L -1 DMPA at 33 and 10 Hz, respectively.
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Conformational search
For the detection of the optimized geometries for reactants and products a large number of potential energy surfaces (PES) for the rotation of various dihedral was used. In particular, a linear search of all the possible dihedral rotations was performed at the B3LYP6-31G(d,p) level of theory using a rotation step of 10° to perform the dihedral rotation simulations. It is worth mentioning that the structural optimization of the n-butyl group of BCA was conducted only for the monomer, while the optimum geometry was used for the rest of the studied molecules. 
